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(54) HIGH-FREQUENCY SWITCH MODULE 

(57) A high-frequency switch module for selectively 
connecting the transmitter or receiver circuit of a plural- 
ity of different transmitting and receiving systems com- 
prises a first and second filter circuits with different pass 
bands; a first switch circuit connected with the first filter 
circuit for selectively connecting the transmitter or 
receiver circuit of the first transmitting and receiving 
system and a second switch circuit connected with the 
second filter circuit for selectively connecting the trans- 
mitter circuits of the second and third transmitting and 
receiving systems, the receiver circuit of the second 
transmitting and receiving system, or the receiver circuit 
of the third transmitting and receiving system. The 
transmitter circuit of the second transmitting and receiv- 
ing system is identical to that of the third transmitting 
and receiving system. The high-frequency switch mod- 
ule can be designed compact while providing desired 
electrical characteristics. The second and third transmit- 
ting and receiving systems can share some compo- 
nents of their transmitter circuits, resulting in a smaller 
and more lightweight portable communication device 
using such a high-frequency switch module. 
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between the first output terminal and the ground; and a 
third diode connected between the input/output terminal 
and the second output terminal. 
[0009] Each of the first and second distributed con- 
stant lines preferably has a line length in which a reso- 5 
nance frequency thereof is within a range between the 
maximum frequency and the minimum frequency in a 
frequency band of the reception signal for the second 
and third transmitting and receiving systems, particu- 
larly a middle frequency of the maximum and minimum 
frequencies. 

[0010] In another preferred embodiment, the sec- 
ond switch circuit comprises an input/output terminal for 
inputting a reception signal for the second and third 
transmitting and receiving systems from the second fil- 
ter circuit and outputting a transmission signal from the 
transmission circuit of the second and third transmitting 
and receiving systems; an input terminal for inputting a 
transmission signal from the transmission circuit of the 
second and third transmitting and receiving systems; a 
third output terminal for outputting a reception signal of 
the second and third transmission systems; and a fourth 
output terminal for outputting a reception signal of the 
second transmitting and receiving system to the recep- 
tion circuit; a fifth output terminal for outputting a recep- 
tion signal of the third transmitting and receiving system 
to the reception circuit; a first diode connected between 
the input/output terminal and the input terminal; a first 
distributed constant line connected between the input 
terminal and a ground; a second distributed constant 
line connected between the input/output terminal and 
the third output terminal; a second diode connected 
between the third output terminal and the ground; a third 
distributed constant line connected between the third 
output terminal and the fourth output terminal; a third 
diode connected between the fourth output terminal and 
the ground; a fourth diode connected between the third 
output terminal and the fifth output terminal; and a 
fourth distributed constant line connected between the 
fifth output terminal and the ground. 
[0011] The first distributed constant line preferably 
has a fine length in which a resonance frequency 
thereof is within a range between the maximum fre- 
quency and the minimum frequency in a frequency 
band of the transmission signal for the second and third 
transmitting and receiving systems. The second distrib- 
uted constant line preferably has a line length in which a 
resonance frequency thereof is within a range between 
the maximum frequency and the minimum frequency in 
a frequency band of the transmission signal for the sec- 
ond and third transmitting and receiving systems. The 
third distributed constant line preferably has a line 
length in which a resonance frequency thereof is within 
a range between the maximum frequency and the mini- 
mum frequency in a frequency band of the reception 
signal for the third transmitting and receiving system. 
The fourth distributed constant line preferably has a line 
length in which a resonance frequency thereof is within 



a range between the maximum frequency and the mini- 
mum frequency in a frequency band of the reception 
signal for the third transmitting and receiving system. 
[0012] In the present invention, a low-pass filter cir- 
cuit comprising a distributed constant line and a capac- 
itor is preferably connected between the second filter 
circuit and the transmission circuit for the second and 
third transmitting and receiving systems. The line length 
of the distributed constant line constituting the low-pass 
filter circuit is preferably 7JS to VI 2, wherein X is a mid- 
dle frequency of the transmission signal for the second 
and third transmitting and receiving systems. 
[0013] Each of the first and second fitter circuits 
preferably comprises a distributed constant line and a 
capacitor. At least part of the distributed constant lines 
and the capacitors in the first and second fitter circuits 
and the distributed constant lines in the first and second 
switch circuits is preferably constituted by electrode pat- 
terns in a laminate comprising dielectric layers having 
electrode patterns. The diodes in the first and second 
switch circuits are preferably disposed on the laminate. 
[0014] A low-pass filter circuit comprising a distrib- 
uted constant line and a capacitor is preferably con- 
nected between the second fitter circuit and the 
transmission circuit for the second and third transmitting 
and receiving systems. The line length of the distributed 
constant line constituting the low-pass filter is preferably 
A/8 to A/1 2, wherein X is a middle frequency of the trans- 
mission signal for the second and third transmitting and 
receiving systems, and at least part of the distributed 
constant lines and the capacitors are constituted by 
electrode patterns in the laminate. 
[0015] The distributed constant line in the switch 
circuit is preferably formed by electrode patterns formed 
in a region sandwiched by a pair of ground electrodes. 
Capacitors in the first and second filter circuits are pref- 
erably formed on a pair of ground electrodes, and dis- 
tributed constant lines In the first and second fitter 
circuits are preferably formed thereon. 
[0016] The distributed constant line in the switch 
circuit is preferably formed by electrode patterns formed 
in a region sandwiched by a pair of ground electrodes. 
Capacitors in the low-pass filter circuit and capacitors in 
the first and second filter circuits are preferably formed 
on a ground electrode, and a distributed constant line in 
the low-pass fitter circuit and distributed constant lines 
in the first and second fitter circuits are preferably 
formed thereon. The first and second fitter circuits and 
the low-pass filter circuit are preferably formed in sepa- 
rate regions not overlapping in a laminating direction of 
the laminate. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

Fig. 1 is a block diagram showing a circuit of a high- 
frequency switch module according to one embodi- 
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frequency: 925-960 MHz), the second transmitting and 
receiving system is DCS180O (transmission frequency: 
1710-1785 MHz, reception frequency: 1805-1880 
MHz), and the third transmitting and receiving system is 
PCS (transmission frequency: 1850-1910 MHz, recep- 5 
tion frequency: 1930-1990 MHz). 

(A) First and second filter circuits 

[0020] Each of the first and second fitter circuits F1 , 10 
F2 connected to an antenna ANT is constituted by a dis- 
tributed constant line and a capacitor. The equivalent 
circuit shown in Fig. 2 comprises a low-pass filter as a 
first filter circuit F1 for passing transmission and recep- 
tion signals of GSM while attenuating transmission and is 
reception signals of DCS1800 and PCS, and a bypass 
filter as a second filter circuit F2 for passing the trans- 
mission and reception signals of DCS1800 and PCS 
while attenuating the transmission and reception sig- 
nals of GSM. 20 
[0021] The low-pass filter Ft comprises a distrib- 
uted constant line LF1, a capacitor CF1 connected in 
parallel to LF1 , and a capacitor CF3 connected between 
LF1 and CF1 and a ground. The bypass filter F2 com- 
prises a distributed constant line LF2, a capacitor CF2 25 
connected in parallel to LF2, a distributed constant line 
LF3 connected between LF2 and CF2 and a ground, 
and a capacitor CF4 connected in series to the distrib- 
uted constant line LF2 and the capacitor CF2. Inciden- 
tally, the first and second filter circuits F1, F2 are not 30 
restricted to such a structure, permitting the following 
structures (a) - (h): 

(a) A structure comprising a low-pass filter as a first 
filter circuit F1 , and a notch filter as a second filter 35 
circuit F2; 

(b) A structure comprising a notch filter as a first fil- 
ter circuit F1 , and a band-pass filter as a second fil- 
ter circuit F2; 

(c) A structure comprising a low-pass filter as a first 40 
filter circuit F1 , and a band-pass filter as a second 
filter circuit F2; 

(d) A structure comprising a notch filter as a first fil- 
ter circuit F1 , and a notch fitter as a second filter cir- 
cuit F2; 45 

(e) A structure comprising a notch fitter as a first fil- 
ter circuit F1 , and a high-pass filter as a second fil- 
ter circuit F2; 

(f) A structure comprising a band-pass filter as a 
first filter circuit F1 , and a band-pass filter as a sec- so 
ond filter circuit F2; 

(g) A structure comprising a band-pass filter as a 
first filter circuit F1 , and a notch filter as a second fil- 
ter circuit F2; and 

(h) A structure comprising a band-pass filter as a 55 
first filter circuit F1 , and a high-pass filter as a sec- 
ond filter circuit F2. 



(B) Switching circuits 

[0022] A diode and a distributed constant line are 
main elements in each of the first switch circuit SW1 dis- 
posed downstream of the first and second filter circuits 
F1 , F2 for switching the transmission circuit TX1 and the 
reception circuit RX1 both for GSM, and the second 
switch circuit SW2 disposed downstream of the first and 
second filter circuits Fl , F2 for switching the transmis- 
sion circuit TX2 for DCS1800 and PCS, the reception 
circuit RX2 for DCS1800, and the reception circuit RX3 
for PCS. 

[0023] The first switch circuit SW1 is a switch circuit 
positioning on an upper side in Fig. 2, for switching the 
transmission circuit TX1 and the reception circuit RX1 
for GSM. The first switch circuit SW1 comprises two 
diodes DG1, DG2 and two distributed constant lines 
LG1, LG2 as main elements. The diode DG1 is con- 
nected between an input/output terminal IP1, to which 
an anode of the diode DG1 is connected, and the trans- 
mission circuit TX1, and the distributed constant line 
LG1 is connected to a cathode of the diode DG1 and a 
ground electrode. The distributed constant line LG2 is 
connected between the input/output terminal IP1 and 
the reception circuit RX1, and the diode DG2 is con- 
nected between one end of the distributed constant line 
LG2 on the side of the reception circuit RX1 and a 
ground electrode. Further, the capacitor CG6 is con- 
nected between an anode of the diode DG2 and a 
ground electrode. Connected in series between the 
above anode and the control circuit VC1 are an inductor 
LG and a resister R1 . 

[0024] Each of the distributed constant lines LG1 
and LG2 has a line length in which their resonance fre- 
quencies are within a frequency band of the transmis- 
sion signal of GSM. For instance, when their resonance 
frequencies are substantially equal to a middle fre- 
quency (897.5 MHz) of the transmission signal fre- 
quency of GSM, excellent insertion loss characteristics 
can be obtained within the desired frequency band. The 
low-pass filter circuit LPF inserted between the first filter 
circuit F1 and the transmission circuit TX1 preferably 
comprises a distributed constant line and capacitor. In 
the equivalent circuit shown in Fig. 2, a n-type low-pass 
filter constituted by a distributed constant line LG3 and 
capacitors CG3, CG4 and CG7 is preferably inserted 
between the diode DG1 and the distributed constant 
lineLGL 

[0025] The second switch circuit SW2 is a switch 
circuit positioning on a lower side in Fig. 2. for switching 
the transmission circuit RX2 for DCS1 800, the reception 
circuit RX3 for PCS and the transmission circuit TX2 for 
DCS1800 and PCS. The second switch circuit SW2 
comprises three diodes DP1 , DP2 and DP3 and two dis- 
tributed constant lines LPi , LP2 as main elements. The 
diode DP1 is connected between an input/output termi- 
nal 1P2. to which a cathode of the diode DP1 is con- 
nected, and the transmission circuit TX2. The 
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DP1 , DP2 and DP3 in an OFF state. With the diode DP2 
in an OFF state, the connecting point IP2 is connected 
to the second reception circuit RX2 via the distributed 
constant line LP2. Also, with the diode DP1 in an OFF 
state, there is large impedance between the connecting 
point IP2 and the transmission circuit TX2 of the second 
and third transmitting and receiving systems. Further, 
with the diode DP3 in an OFF state, there is large 
impedance between the connecting point IP2 and the 
third reception circuit RX3. As a result, the reception 
signal from the second filter circuit F2 is transmitted to 
the second reception circuit RX2, without leaking to the 
transmission circuit TX2 of the second and third trans- 
mitting and receiving systems and the third reception 
circuit RX3. 

(C) PCS RX mode 

[0035] To connect the third reception circuit RX3 to 
the second filter circuit F2, positive voltage is applied 
from the control circuit VC2, and zero voltage is applied 
from the VC3. Positive voltage applied from the control 
circuit VC2 is deprived of a DC component by the 
capacitors CPS, CP6, CP8 and CF4, and applied to a 
circuit comprising the DP1, DP2 and DP3. As a result, 
the diodes DP2 and DP3 are turned on, while the diode 
DP1 is turned off. With the diode DP3 in an ON state, 
there is small impedance between the third reception 
circuit RX3 and the connecting point IP2. Also, with the 
diode DP2 in an ON state and the capacitor CP6, the 
distributed constant line LP2 is grounded in a high-fre- 
quency manner, resulting in resonance in a frequency 
band of the transmission signal for DCS1 800 and PCS. 
Thus, impedance when the second reception circuit 
RX2 is viewed from the connecting point IP2 is 
extremely large in a frequency band of the reception 
signal for PCS. Further, with the diode DPI in an OFF 
state, there is large impedance between the connecting 
point 1P2 and the transmission circuit TX2 of the second 
and third transmitting and receiving systems. As a 
result, the reception signal from the second fitter circuit 
F2 is transmitted to the third reception circuit RX3 with- 
out leaking to the transmission circuit TX2 of the second 
and third transmitting and receiving systems and the 
second reception circuit RX2. 

(D) GSM TX mode 

[0036] To connect the first transmission circuit GSM 
TX to the first filter circuit F1 , positive voltage is applied 
from the control circuit VC1. The positive voltage is 
deprived of a DC component by the capacitors CG6, 
CG5, CG4, CG3, CG2 and CG1 , and applied to a circuit 
comprising the diodes DG2 and DG1. As a result the 
diodes DG2 and DG1 are turned on. With the diode 
DG1 in an ON state, there is low impedance between 
the first transmission circuit TX1 and the connecting 
point IP1 . With the diode DG2 In an ON state and the 



capacitor CG6, the distributed constant line LG2 is 
grounded in a high-frequency manner, resulting in reso- 
nance. Thus, impedance is extremely large when the 
first reception circuit RX1 is viewed from the connecting 
s point IPl. As a result, the transmission signal from the 
first transmission circuit TX1 is transmitted to the first fil- 
ter circuit Fl without leaking to the reception circuit 
RX1. 

io (E) GSM RX mode 

[0037] To connect the first reception circuit GSM RX 
to the first filter circuit F1 , zero voltage is applied from 
the control circuit VC1 to turn off the diodes DG1 and 

is DG2. With the diode DG2 in an OFF state, the connect- 
ing point I P1 is connected to the second reception cir- 
cuit RX1 via the distributed constant line LG2. Also, with 
the diode DG1 in an OFF state, there is large imped- 
ance between the connecting point IP1 and the first 

20 transmission circuit TX1 . As a result, the reception sig- 
. nal from the first filter circuit F1 is transmitted to the first 
reception circuit RX1 without leaking to the first trans- 
mission circuit TX1. 

[0038] The present invention will be explained in 
25 further detail by the following EXAMPLES without inten- 
tion of restricting the scope of the present invention 
thereto. 

EXAMPLE 1 

30 

[0039] Fig. 3 is a plan view showing the high-fre- 
quency switch module in this EXAMPLE, Fig. 4 is a per- 
spective view showing a laminate portion thereof, and 
Fig. 5 is a development view showing the structure of 

35 each layer constituting the laminate of Fig. 4. In EXAM- 
PLE 1 , the distributed constant lines of the first and sec- 
ond filter circuits, the low-pass filter circuit and the 
switch circuits are formed in the laminate, while diodes 
and high-capacitance capacitors as chip capacitors, 

40 which cannot be formed in the laminate, are mounted 
onto the laminate, resulting in a one-chip, triple-band, 
high-frequency switch module. Incidentally, symbols P1 
to P16 attached to external terminals in Fig. 4 corre- 
spond to symbols such as P2, P4, etc. attached to the 

45 equivalent circuit of Fig. 2. 

[0040] This laminate can be produced by (a) pre- 
paring green sheets of 50-200 urn in thickness from low- 
temperature-sinterable dielectric ceramics; (b) printing 
an electrically conductive, Ag-based paste onto each 

so green sheet to form a desired electrode pattern; (c) inte- 
grally laminating a plurality of green sheets having 
desired electrode patterns; and (d) burning the resultant 
laminate. Line electrodes are preferably as wide as 1 00- 
400 um 

55 [0041 ] The internal structure of the laminate will be 
explained in the order of lamination. First, a green sheet 
1 1 for the lowermost layer is coated with a ground elec- 
trode 31 in substantially alt surface and provided with 
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are respectively sandwiched by ground terminals. 
[0055] Table 1 shows the control logic of each con- 
trol circuit VC1, VC2 and VC3 for switching each mode 
of GSM, DCS1800 and PCS in the high-frequency 
switch module in this EXAMPLE. 



Table 1 



Mode 


VC1 


VC2 


VC3 


GSM TX 


High 


Low 


Low 


DCSTX 


Low 


Low 


High 


PCSTX 


Low 


Low 


High 


GSM RX 


Low 


Low 


Low 


DCS RX 


Low 


Low 


Low 


PCS RX 


Low 


High 


Low 



[0056] Figs. 11-15 show the characteristics of inser- 
tion loss and isolation at the time of transmission and 
reception in each communication mode. As shown in 
Figs. 11-15. excellent insertion loss characteristics and 
isolation characteristics were obtained in a desired fre- 
quency band in each communication mode, verifying 
that this EXAMPLE provided a miniaturized, high-per- 
formance, high-frequency switch module. 

EXAMPLE 2 

[0057] Fig. 6 shows an equivalent circuit of a high- 
frequency switch module according to another embodi- 
ment of the present invention; Fig. 7 is a plan view 
showing the high-frequency switch module; and Fig. 8 
shows the internal structure of a laminate for the high- 
frequency switch module. Because there are many 
parts common in this EXAMPLE and EXAMPLE 1, 
explanation will be restricted here to only different parts. 
[0058] The first and second filter circuits are the 
same as those in EXAMPLE 1 . A first switch circuit SW1 
in the first transmitting and receiving system (GSM) is 
also the same as in EXAMPLE 1, except that a distrib- 
uted constant line LG1 is connected to a control circuit 
VC3 together with a distributed constant line LP1 of the 
second switch circuit SW2 without being connected to a 
ground electrode. In the second switch circuit, the direc- 
tions of diodes DP1 , DP2 and DP3 are opposite to those 
in EXAMPLE 1, and a control circuit VC4 is connected 
via a series-connected circuit of an inductor LD and a 
resister R3 between the diode DP2 and the capacitor 
CP6. 

[0059] With respect to the structure of the high-fre- 
quency switch module, it differs from that of EXAMPLE 
1 in the following points. A ground electrode 31 on a 
green sheet 1 1 is not connected to a terminal electrode 
89. In a green sheet 15, a lead terminal of a line elec- 
trode 46 is modified. In a green sheet 1 7, a ground elec- 



trode 32 is not connected to a terminal electrode 89. In 
a green sheet 21, a line electrode 71, wiring line, is 
added. In a green sheet 22, a through-hole for connect- 
ing to the line electrode 71 is added. Also, in a green 

5 sheet 23, the shape of a land is modified. 

[0060] Mounted onto the laminate are diodes DG1, 
DG2, DP1, DP2 and DP3 and chip capacitors CG1, 
CG6, CGP and CP6. Fig. 7 shows a laminate mounted 
with these elements. Fig. 7 also shows the mounting 

w structure (connecting structure of each terminal) of the 
high-frequency switch module. In this EXAMPLE, CP2, 
CP5, CG2, CG5, R1, LG, R2, CP8, R3 and LD among 
elements constituting the equivalent circuit of Pig. 6 are 
mounted onto a chip-part-mourtting circuit 

is [0061] Table 2 shows the control logic of each con- 
trol circuit VC1 , VC2 and VC3 for switching each mode 
in the high-frequency switch module in this EXAMPLE. 



Table 2 



25 



30 



Mode 


VC1 


VC2 


VC3 


VC4 


GSM TX 


High 


Low 


Low 


Low 


DCSTX 


Low 


High 


Low 


High 


PCSTX 


Low 


High 


Low 


High 


GSM RX 


Low 


Low 


Low 


Low 


DCS RX 


Low 


Low 


Low 


Low 


PCS RX 


Low 


Low 


High 


High 



[0062] The high-frequency switch module of this 
EXAMPLE can be used in three different communica- 
35 tion modes, exhibiting the same effects as in EXAMPLE 
1. 

EXAMPLE 3 

40 [0063] Fig. 9 shows an equivalent circuit of a high- 
frequency switch module according to another embodi- 
ment of the present invention. Because there are many 
parts common in this EXAMPLE and EXAMPLE 1, 
explanation will be restricted here to only different parts. 
45 [0064] First and second filter circuits and a first 
switch circuit SW1 in the first transmitting and receiving 
system (GSM) are the same as in EXAMPLE 1 with 
respect to an equivalent circuit. A second switch circuit 
SW2 comprises an input/output terminal IP2 for input- 
so ting a reception signal for the second and third transmit- 
ting and receiving systems from the second filter circuit 
F2 and outputting a transmission signal from the trans- 
mission circuit TX2 of the second and third transmitting 
and receiving systems; an input terminal for inputting a 
55 transmission signal from the transmission circuit TX2 of 
the second and third transmitting and receiving sys- 
tems; a third output terminal IP3 for outputting a recep- 
tion signal of the second and third transmitting and 
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[0072] Though the high-frequency switch module of 2. 
the present invention has been explained in detail refer- 
ring to Figs. 1 -1 0, it is not restricted thereto, and various 
modifications may be made unless deviating from the 
scope of the present invention. With respect to commu- 5 
nteation modes usable in the high-frequency switch 
module of the present invention, they are not restricted 
to combinations shown in EXAMPLES, but switching 
can be carried out among three different transmitting 3. 
and receiving systems, for instance, a combination of w 
GPS (Global Positioning System), D-AMPS (Digital 
Advanced Mobile Service) and PCS, or a combination 
of GSM, WCOMA (Wide-Band Code Division Multiple 
Access) and PCS. 

15 

APPLICABILITY IN INDUSTRY 

[0073] Because the high-frequency switch module 
of the present invention can be used, for instance, for 4. 
portable communications equipment such as triple- 20 
band cellular phones of a multi-communication system 
usable in three different communication modes, it can 
switch an antenna ANT, a transmission circuit TX1 and 
a reception circuit RX1 of the first transmitting and 
receiving system, a transmission circuit TX2 of the sec- 25 
ond and third transmitting and receiving systems, a 
reception circuit RX2 of the second transmitting and 
receiving system, and a reception circuit RX3 of the 
third transmitting and receiving system, with the trans- 
mission circuit of the second transmitting and receiving 30 
system and the transmission circuit of the third transmit- 
ting and receiving system being made common parts. 
Therefore, the high-frequency switch module of the 
present invention can be miniaturized while keeping 
excellent electric characteristics, with some parts such 35 
as amplifiers shared, by the second and third transmit- 
ting and receiving systems. As a result, a portable com- 
munications equipment comprising the high-frequency 
switch module can be further miniaturized and reduced 
in weight. *o 

Claims 

1. A high-frequency switch module for switching a 
transmission circuit and a reception circuit in a plu- 45 
raiity of different transmitting and receiving sys- 5. 
terns, comprising first and second fitter circuits 
having different pass bands; a first switch circuit 
connected to said first filter circuit for switching a 
transmission circuit and a reception circuit in a first so 
transmitting and receiving system; and a second 
switch circuit connected to said second filter circuit 
for switching a transmission circuit of second and 
third transmitting and receiving systems, a recep- 
tion circuit of said second transmitting and receiving ss 6. 
system and a reception circuit of said third transmit- 
ting and receiving system. 



The high-frequency switch module according to 
claim 1 , wherein said first and second filter circuits 
function as branching filter circuits for dividing a 
reception signal for said first transmitting and 
receiving system and a reception signal for said 
second and third transmitting and receiving sys- 
tems. 

The high-frequency switch module according to 
claim 1 or 2, wherein each of said first and second 
switch circuits Is a diode switch comprising a diode 
and a distributed constant fine as main elements, 
whereby one of said first, second and third transmit- 
ting and receiving systems is selected by control- 
ling the on/off of said diode switches by applying 
voltage from a power supply means to said diode 
switches. 

The high-frequency switch module according to 
claim 3, wherein said second switch circuit com- 
prises an input/output terminal for inputting a recep- 
tion signal for said second and third transmitting 
and receiving systems from said second fitter circuit 
and outputting a transmission signal from said 
transmission circuit of said second and third trans- 
mitting and receiving systems; an input terminal for 
inputting a transmission signal from said transmis- 
sion circuit of said second and third transmitting 
and receiving systems; a first output terminal for 
outputting a reception signal of said second trans- 
mitting and receiving system to said reception cir- 
cuit; and a second output terminal for outputting a 
reception signal of said third transmitting and 
receiving system to said reception circuit; a first 
diode connected between said input/output termi- 
nal and said input terminal; a first distributed con- 
stant iine connected between said input terminal 
and a ground; a second distributed constant line 
connected between said input/output terminal and 
said first output terminal; a second diode connected 
between said first output terminal and said ground; 
and a third diode connected between said 
input/output terminal and said second output termi- 
nal. 

The high-frequency switch module according to 
claim 4, wherein each of said first and second dis- 
tributed constant lines has a line length in which a 
resonance frequency thereof is within a range 
between the maximum frequency and the minimum 
frequency in a frequency band of said reception sig- 
nal for said second and third transmitting and 
receiving systems. 

The high-frequency switch module according to 
claim 3, wherein said second switch circuit com- 
prises an input/output terminal for inputting a recep- 
tion signal for said second and third transmitting 
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said first and second filter circuits are formed ther- 
eon. 

16. The high4requency switch module according to 
claim 15, wherein said first and second fitter circuits 
and said low-pass fitter circuit are formed in sepa- 
rate regions not overlapping in a laminating direc- 
tion of said laminate. 
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Fig. 5 
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Fig. 7 
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Fig. 9 
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Fig. 13(a) 
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Fig. 14(b) 
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Fig. 14(c) 
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